Effects of exercise and fat ingestion on high density lipoprotein production by peripheral tissues.
The peripheral production of high density lipoprotein (HDL) cholesterol and of the subclasses HDL2 and HDL3 was assessed by measurement of the arteriovenous fluxes across the human forearm, at rest and after 20 min isometric exercise in the forearm. Eight subjects were studied twice--fasting and after a high-fat meal--and one other subject was studied only after fat loading. In the fasted state the net fluxes of HDL2 and HDL3 cholesterol were slightly negative in the resting forearm, but they became positive during exercise, indicating greater production during short-term muscular activity. The effect of exercise, particularly that on HDL3 cholesterol, was greatly increased by a high-fat meal; the difference in HDL3 cholesterol arteriovenous flux between rest and exercise was significant (-0.06 [SEM 0.05] vs 0.51 [0.17] mumol/100 ml forearm/min). By contrast, there was no peripheral production of HDL2 or HDL3 cholesterol during exercise in two patients with lipoprotein lipase deficiency. These findings suggest that formation of HDL3 during lipolysis by lipoprotein lipase in the muscle capillary bed is influenced by the supply of chylomicrons and other lipoprotein substrates for this enzyme. Muscle blood flow may therefore be an important determinant of HDL production by this mechanism. The effect of exercise in raising HDL cholesterol, and the inverse relation between exercise and coronary heart disease, may be partly the result of this process.